INTRODUCTION

M
AINTAINING TIES WITH OTHER PEOPLE is important for successful ageing. 1 Many older people are at risk of social isolation; they may lose important components of their social environment through retirement and have diminished contact with relatives and friends because of illness or geographical location. 2 The Internet may provide ways for people to maintain such social ties. There is controversy in the research literature, however, about whether Internet use increases or decreases social connection and about its psychological benefits.
Several arguments have been advanced that online communication is inherently impersonal, shallow, and even unfriendly. 3, 4 In contrast, some researchers report that Internet use has important positive social effects on individuals 5 and groups, 6 which supports the notion that the Internet has expanded our ability to communicate through establishing and maintaining social relationships across geographical boundaries. 7 Previous research focused on the impact of the Internet on social inclusion, but few studies have investigated the relationship between Internet use and loneliness in elderly people. 8, 9 The present study uses Weiss's theory of loneliness 10 to clarify the relationship between Internet use and seniors' loneliness. The central question in the present study is, How does Internet use impact seniors' loneliness?
METHODS
Data for the present study were collected online between February and July 2006 from 222 Internet users in Australia aged 55 years or older. The majority of respondents (62%) were female. Most respondents (64.4%) lived with a spouse or partner; however, 27.9% lived alone. Participants completed a five-part online survey housed on a University of Sydney Web site.
The survey included a general set of demographic variables, an extroversion scale (the Big Five Per-sonality Test, 11 with alpha reliabilities of 0.78), and a self-perception of health (the Psychological SelfPerception of Health Measurement, 12 with alpha reliabilities of 0.91), which were treated as control variables because they have been associated with both Internet use and social participation. 13 Frequency of Internet use was measured by responses to two survey items: hours spent on the Internet (4-point scale ranging from less than 4 hours per week to more than 16 hours per week) and history of Internet use (4-point scale ranging from less than 1 year to over 7 years).
The survey also measured the range of applications for which respondents used the Internet with Shklovski and Krauts' 13 Internet Breadth Scale with five subscales: finding new people, entertainment, commerce, communication, and seeking information (reliability coefficient from 0.79 to 0.95). Social and emotional loneliness were measured by a 15-item Social and Emotional Loneliness Scale (SELSA) 14 with social, family, and romantic subscales. The factor structure of SELSA is also supported by Weiss's typology of loneliness 10, 14 (reliability from 0.87 to 0.90). Well-being was assessed using a 17-item Australian Well-Being Index, 15 which is based on average levels of satisfaction with a range of personal and national life aspects (reliability coefficients 0.70). Associations between Internet use, loneliness, and well-being among older adults were examined using SPSS for descriptive statistics, Spearman rank correlations, and regression analyses.
RESULTS
Most respondents (90%) used the Internet at least 4 hours per week, with 29.3% reporting more than 16 hours per week. Nearly all respondents (96.8%) had used the Internet for more than 1 year, and 44% had used the Internet for more than 7 years. Frequency of Internet use was positively correlated with history of the Internet use (r ϭ 0.211). Participants used the Internet primarily for communication (M ϭ
222).
There was also a positive correlation (r ϭ 0.143) between nationality and family loneliness, with participants who were not Australian born reporting higher degrees of family loneliness. Family loneliness was negatively correlated with income (r ϭ Ϫ0.191).
Correlations between loneliness and well-being subscales, using a 2-tailed analysis at p Ͻ 0.01, showed positive correlation between social and family loneliness (r ϭ 0.426), and family and romantic loneliness (r ϭ 0.335). Social, family, and romantic loneliness were negatively correlated with well-being (r ϭ Ϫ0.294, Ϫ0.501, Ϫ0.336 respectively). Figure 1 shows the relationship between hours spent on the Internet and the three loneliness subscales. For most participants, there was an inverse correlation (r ϭ Ϫ0.036) between romantic loneliness and hours spent on the Internet; respondents who spent more hours on the Internet had a lower degree of romantic loneliness. In contrast, social and family loneliness scores were higher (r ϭ 0.033 and 0.031 respectively) among participants who spent more hours on the Internet. Table 1 summarizes the results of separate ordinary least-squares regression analyses of the relationship between Internet use and the loneliness subscales, controlling for respondents' demographic characteristics, extroversion, and subjective health status. Participants with extroverted personality had a lower degree of family loneliness (␤ ϭ Ϫ0.350.
Self-perception of health was a good predictor for lower degrees of social and family loneliness (␤ ϭ Ϫ0.802, Ϫ0.755 respectively). It has been found that using the Internet as a communication tool was associated with lower levels of social loneliness among older people (␤ ϭ Ϫ0.124). In contrast, using the Internet to communicate with unknown people was associated with greater level of family loneliness (␤ ϭ 0.145). Time spent on the Internet was a predictor for social loneliness (␤ ϭ 0.151); the more hours spent on the Internet, the higher degree of social loneliness.
DISCUSSION
The present study results revealed that how people use the Internet is as important as how much time they spend on the Internet. While data from this study suggest some relationship between loneliness and time spent on the Internet, the precise nature of that relationship is unclear and needs further inquiry. From examining five different applications of the Internet in this study (i.e., using the Internet for communication, information, entertainment, commercial purposes and finding new people), each function was associated with lower levels of social and emotional loneliness. Using the Internet for communication with relatives and friends was specifically associated with lower levels social loneliness.
In contrast, using the Internet for communication with unknown people was associated with greater levels of family loneliness. In a study planed to explore the relationship between Internet use and well being, 9 it has been reported that feelings of loneliness and anxiety were associated differently with communication via the Internet according to the type of person with whom they engaged in conversation (i.e., loneliness and anxiety appeared in communication with unknown persons). This report suggests that it is appropriate to alert seniors to different effects of the Internet and lead them to the use of specific functions of the Internet with the aim of reducing feelings of loneliness in order to increase their well-being. 
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